In this paper, a computational technique is proposed for solving a nonlinear backward stochastic differential equation involving standard Brownian motion. The method is presented via the block pulse functions in combination with the collocation method. With using this approach, the nonlinear backward stochastic differential is reduced to a stochastic nonlinear system of 2m equations and 2m unknowns. Then, the error analysis is done by some preliminaries. Finally, some numerical examples demonstrate applicability and accuracy of this method.
Introduction
In many fields of science and engineering there are a large number of problems which are intrinsically involving stochastic excitations of a Gaussian white noise type. Having in mind that a Gaussian white noise mathematically described as a formal derivative of a Brownian motion process, all such problems are mathematically modeled by the stochastic differential equations, or in more complicated cases, described by the nonlinear backward stochastic differential equations. The most they can not be solved analytically, so it is important to provide their numerical solutions. There has been a growing interest in numerical solutions of stochastic differential equations for the last years. In the present work, we consider be a standard Brownian motion defined on the same probability space. The backward stochastic differential equations have been introduced by Bismut and later was studied by Pardoux and Peng in [1] . Investigations concerning numerical solution of the backward stochastic differential equations have been done by Ma. Protter, Chevance, BALLY, E. Gobet 1, P. Turkedjiev 1, P. Protter, J. S. Martín, S. Torres, Y. Hu, D. Nualart, X. Song, J. Zhang, W. Zhao, L. Chen, S. Pengand B. Bouchard and N. Touzi (see [2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14] ). They implemented to approximate solutions of the backward stochastic differential equations in main groups: solving the backward stochastic differential equations by using the cubature method, carlo method, euler method. The methods are used for solving the backward stochastic differential equations as following:
where have very poor numerical convergence. There are not the numerical methods for solving of Eq. (1.2) and it can not be solved analytically, hence, it is important to provide their numerical solutions. Also, the Eq. (1.2) play an important role in many fields of mathematical finance, biology, medical, social, etc ( [1] ). Hence, in this work, we implement the stochastic operational matrix based on the block pulse functions in combination with the collocation technique for solving Eq. (1.2). The benefits of this method are lower cost of setting up the system of equations, the computational cost of operations is low. Also, convergence of this method is fast. These advantages make the method easy to apply. Rest of this paper is organized as follows: In Section 2, some essential definitions and the following assumptions on the coefficients of Eq. (1.2) are stated. Also, the necessary properties of the block pulse functions is introduced. In Section 3, we solve Eq. (1.2) by using the stochastic operational matrix based on the block pulse functions in combination with the collocation method. With using this approach, Eq. (1.2) is reduced to the stochastic nonlinear system of 2m equations and 2m unknowns. Then, Section 4, is devoted to obtain the error analysis. Efficiency of this method and good reasonable degree of accuracy is confirmed by some numerical examples, in Section 5. Finally, in Section 6, is given a brief conclusion. Proof. See [1] . Now, we reviewed the basic properties of the block pulse functions that are necessary for this paper. For more details see [8, 9] .
Preliminaries and notations
is approximated by using properties of the block pulse functions as follows: 
Proof. By using properties of the block pulse functions, we can conclude that L1.
From L1, L2 and L3, we can conclude 
Now, by using (3.3), we obtain
by substituting (3.4) in Eq. (1.2), we get
by using (3.5) and Theorem (2.2), we get
Via properties of the block pulse functions, we can write
by using (3.7) , we have
or http://www.ispacs.com/journals/jsca/2014/jsca-00038/
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Now, with replacing  by = , then by substituting (3.9) into (3.4) and the collocation technique in
,
where the stochastic nonlinear system of m 2 equations and m 2 unknowns be. 
Proof. See [9] . 
, 
so, by Gronwall inequality, we can write 
Conclusion
As some the nonlinear backward stochastic differential equation be can not be solved analytically, in this article is presented a new technique for solving Eq. (1.2) numerically. Here, the block pulse functions and their the operational matrix are considered. The benefits of this method are lower cost of setting up the system of equations, moreover, the computational cost of operations is low. These advantages make the method easier to apply. Illustrative examples show that this method has a high accuracy and is easily implemented. http://www.ispacs.com/journals/jsca/2014/jsca-00038/ International Scientific Publications and Consulting Services
